Abstract: Banyuwangi is one of the citrus centers in East Java, Indonesia with an estimated 27.7 million metric tons produced with growth in 12.804 hectares. The quality of the citrus will be decreased when the retention of storage is too long because of the physiological changes postharvest. The object of the research is to determine the relevancy of shelf life and quality of the citrus. The research was conducted at Laboratory of Mechanization and postharvest in AIAT East Java and the citrus was obtained in Banyuwangi. This experiment used randomized block design as the method, which the factors are temperature of storage (room temperature 27 °C and cold temperature 15 °C) and storage time (0, 5, 10, 15, 20 days) with five replication. The physical parameters in this research are weight, texture, flesh color and skin and the chemical parameters include sugar and acid content. The result of the chemical analysis showed that storage temperature had significant effect on sugar content, but did not have significant effect of acid contents. The storage life time have correlation with sugar and acid contents. Citrus that are storage in refrigerator produce a higher sugar content (14, 20 o brix), but the acid contents are same. The longer that citrus is stored the highest the sugar content. The highest acid content in citrus is storage for 10 days (0, 30%). The physical analysis showed that storage temperature affects the weight of citrus, but does not affect the texture and color citrus skin. The result showed that citrus which stored in refrigerator is higher than the others. Storage 20 days at room temperature and storage lifetime has no effect on fruit flesh color. The brightness of the surface (L) that is storage 20 days in room temperature has a same value with citrus that is storage in refrigerator.
Introduction
Fruits and vegetables after harvesting through a living process include physiological, enzymatic, and chemical changes. Physiological changes may affect the characteristic and the quality of products after in photosynthesis, respiration, transpiration and the aging process of product after harvesting. Such processes lead to changes in their contents of various substances in the product, characterized by changes in color, texture, taste and flavor. Storage at low temperatures can inhibit enzyme activity, chemical reactions and inhibit or stop microbial growth. The purpose of storage in low temperature (10 °C) is to prevent the damages without causing undesirable changes such as the decomposition, which means that the condition is not good. The refrigeration treatment can slow down the speed of metabolic reactions where in general every temperature decreases about 8 °C, the reaction rate will decrease to its half [5] . Therefore, storage in low temperatures may extend the lifetime of the tissues in the foodstuffs. This is not only due to the decreased respiratory process, but also because of the microbial growth that causing decay and damage. Chemical contents are degraded to a simple form quickly due to the presence of enzymes. Because of that we need to observe the effect of storage in the chemical changes in a product. The importance of knowing the chemical changes in a product is to provide appropriate postharvest handling, so we are able to maintain the quality in terms of chemical content.
All these quality of fruits and vegetables characteristics can be obtained when harvesting is done at the right level of maturity. Citrus that is harvested when immature will produce a low quality D DAVID PUBLISHING Storage Lifetime of Citrus CV "Siam" from Banyuwangi-East Java-Indonesia 207 especially in the fruit flavor. On the other hand, over time harvesting will cause the fruits losing their best scent and quality, causing the decrease in the next period fruits, increasing sensitivity to decay and the short shelf life [6] .
The quality of the fruit has many character, it's like the sweet, sour, bitter flavor, the vitamin A, B, C, and all kinds of nutrients in the fruit. The quality of the fruit is influenced by the length of time in storage, although it also affects the characteristics of the fruit. Fruits usually contain a lot of vitamin C which has great benefits. Many fruits have a sweet taste that has the ability to replace the usual sugar. However, not all fruits will produce a sweet taste, there are also fruits that have a sour taste. The fruit characteristics will change during the process, both storage before harvest and post-harvest time [1] . It is important to know the changes to determine a good treatment in storage, and maintain the quality of the fruit. The purpose of this study is to determine the storage lifetime of citrus and the fruit quality.
Methodology
The material is citrus of Siam Pontianak (Simpon) obtained from farmers in the Village Temujerodistrict Bangorejo Kab, Banyuwangi. The fruits are selected and cleaned, the weight of the fruits range about 125-125 g/buah. After that, the fruits were stored in room temperature and cold temperature (refrigerator 
Result and Discussion
The results of the research showed that storage temperature had an effect on sugar content of citrus fruit. Siam Citrus that stored at refrigerator temperature (15 °C) has higher sugar content (14.20) than at room temperature (13.03). Oranges that stored for 20 days contain sugar content reaching (28.90) while oranges that storage for 10-15 days decreased sugar content (9.50) ( Table 1 ). This decrease describes the occurrence of damage (denaturation) of enzymes. According to [6] the decrease of respiration rate at high temperatures is a sign that: (A) O 2 does not diffuse fast enough to maintain the rate of respiration present; (B) CO 2 accumulated in cells to levels that can inhibit metabolism; (C) The oxidized feedstock supply is insufficient to maintain a high rate of respiration. The rate of respiration is influenced by internal and external factors. Internal factors are factors derived from the ingredients (fruits and vegetables), including the level of organ development, chemical composition of tissue, product size, natural coating and tissue type. External factors are factors that originate from the surroundings of the material including temperature, ethylene, the availability of oxygen, carbon dioxide and cut on the material. Respiratory rate is faster if the storage temperature is high, the age of young harvest, the larger fruit size, the presence of fruit cut and the high initial sugar content of the product [11] . According to [11] , the increase in total sugar occurs due to the accumulation of sugar as a result of starch degradation, because during the maturation occurs the hydrolysis of polysaccharides into simple sugars, whereas the decrease in total sugar occurs because some sugar is used for the respiration process, because the sugar is used as the substrate respiration to produce energy.
In contrast to the conjoined citrus siam acid content, at different storage temperatures did not affect the acid level but the citrus acid content significantly affected the storage period. Levels of citrus acid during 10 days storage had the highest acid content but decreased in the 20 days storage (Table 1) .
Differences in harvest age can affect vitamin C content, it says by [6] that the content of ascorbic acid differs in maturity level and increases according to maturity. Citrus fruits stored at room temperature provide higher levels of TPT, indicating that low storage temperatures will inhibit the maturation process. It is also reported by Antarlina and Noor [2] that handling with cold storage for perishable fruits can reduce the aging process due to the process of maturation, softening, color and texture changes.
Fruit weight significantly affect the temperature and storage time. The weight of the fruit that stored at refrigerator temperature (15 °C) is greater (156.39) than the weight of at room temperature (134.84) ( Table 2 ). The decrease of fruit weight occurred because the length of storage time is 20 days. The longer fruit stored at room temperature then fruit weight decreases (Table 2) .
During the fruit storage process there will be shrinkage of weight caused by the loss of water in the process of transpiration and respiration. This causes the weight loss to increase the length of storage. There is a considerable difference in weight loss, about 20% between the shrinkage of fruit weight stored at room temperature and the refrigerator temperature where the fruits stored at room temperature are more rapidly losing weight than the fruits stored at refrigerator temperature.
There is a tendency at room temperature that young harvested fruits experience shrinkage greater weight than fruits whose age of harvest is older. But in cold temperatures seen the opposite phenomenon, the fruit with the age of younger quotes tend to be smaller shrinkage weight than the fruit with older picking age [10] . Fruit with high weight loss will cause the fruit to Storage Lifetime of Citrus CV "Siam" from Banyuwangi-East Java-Indonesia 209 lose its freshness, the fruit becomes wrinkled with wrinkled skin so that the appearance of the fruit becomes unattractive and no longer worth marketed. Very large weight loss role determines the shelf life of the fruit.
Storage of oranges at refrigerator temperatures and longer storage results a harder texture fruit than storage at room temperature. The decrease in the hardness of the citrus fruit is caused during the storage of the fruit undergoing maturity changes so that the fruit hardness level changes. This change is caused by degeneration of compounds making up the cell wall of fruit. Chemically, cell walls are composed of complex compounds consisting of cellulose, hemi cellulose, pectin and lignin substances. The occurrence of this degeneration is due to the presence of several bacteria that hydrolyze cellulose into simpler compounds. Fruit softness due to insoluble pectin (protopectin) decreases in number and pectin becomes easily soluble [10] .
The hardness of citrus fruits at refrigerator temperature (15 o C) is slightly higher than room temperature, it can be caused because cold storage can inhibit metabolism process, ripening, softening and aging, while texture of citrus fruits at room temperature quickly becomes soft, because the process of evaporation is higher caused the decrease of hardness and the change of cell wall changes caused by the degradation of cell wall compounds. This shows that low temperatures can maintain the fruit texture until the end of storage [8] .
Color is usually used by consumers to indicate the quality of fruit to be consumed, so the color becomes the appeal of consumers. The most suitable and easy to use of indicate orange maturity is the color change of the fruit skin. The color of citrus at the beginning of storage is yellowish green. In the treatment of storage temperature has a significant effect on skin color a* (greenish). Citrus skin color stored at room temperature is more yellowish (a* + 3.37) while the skin at refrigeration temperature storage is more greenish color (a* + 0.25).
Based on Table 3 there is an interaction between temperature and storage time to the citrus skin color lightness. Citrus skin color at room temperature during storage in 15-20 days (L + 10.25) is brighter than storage in 0-10 days (L + 7.84). Based on visual appearance of the color of citrus fruits stored at room temperature showed towards yellow up to storage in 20 days whether citrus fruits stored at refrigerator temperature (15 o C) look still that can be maintained the freshness of citrus fruit color up to 20 days storage time (L + 8.60 ). This is because low temperatures causing the chlorophyll degradation process was slower during storage time. According to [8] who suggests that the temperature of storage temperature is the main factor that affects the occurrence of chlorophyll degradation. Chemical and physiological changes of citrus fruit are closely related to the change of citrus color. The more mature citrus is, the more yellow its skin is. Citrus at refrigerator storage for 10 d a y s ( L + 4 . 1 1 ) a n d r o o m t e m p e r a t u r e for 5 days storage (L + 7.48) decreased brightness. This indicates degradation in the Lightness of citrus fruit color, possibly due to the effect of the aging process (senescence) that occurs in citrus fruits.
Citrus pulp color measurement is done by color reader to obtain the value of L*, a* and b*. Based on Table 4 , it is obtained that temperature and storage time has no significant effect on the color of citrus fruit flesh. Almost all the fruit flesh color has the same color which is orange.
Conclusions
Storage temperature and storage time have significant effect on citrus fruit content but storage temperature has no significant effect on acid level but storage time has significant effect on citrus acid level.
Temperature and storage time of siam citrus have a significant effect on fruit weight and skin color a*. The storage temperature has no significant effect on the texture of the fruit but the storage time has an effect on the fruit texture.
